The purpose of this investigation is to research the causal link between economic policy uncertainty (EPU) and the housing returns (HR) 
Introduction
This paper investigates if causal relationship exists between economic policy uncertainty (EPU) and the real estate market. The reason we research on this topic is that the impact of EPU on real estate fluctuations has attracted widespread attention by the public, especially after the subprime crisis. It is natural to associate volatile house prices with an increase in uncertainty because policymakers are likely to respond to house price shocks. As the real estate market plays an important role in an economy, and the uncertainty of economic policy could affect investors' decision on the real estate, these intrigued us to test if the causal relationship exist, and how does it varying over time. The relationship between the real estate and economic policy is an important issue since both of them are crucial to a countries macroeconomic and social welfare. With considering structural changes, the purpose of this study has profound policy implications because it is helpful for the government to identify policy effectiveness to the real estate under different macro backgrounds.
Why we choose to test this relationship in Germany? In contrast to several countries where the real housing price is increasing, in Germany, it decreased at an average rate of approximately 1% per year from 1997 to 2014. Although the housing price tends to rise in U.S., U.K. and Japan, it remains stable in Germany due to the sound market mechanism and credit system, as well as a rational longterm policy orientation 2009 . The impact of the real estate market on economy is much more concerned after the outbreak of the subprime mortgage crisis (Demyanyk and Van Hemert, 2011) . The global financial crisis has a rather adverse impact on the economy of major advanced countries, and Germany experienced the most serious economic recession since 1949. However, Germany's economy recovered relatively quickly. In general, EPU in Germany is relatively stable, while other countries show a clear upward trend and remain at a high level after the global financial crisis. Specifically, German economy maintained stability during the raging European sovereign debt crisis and the bleak economic prospects. The stabilization in the real estate market has played a significant role in Germany's economic recovery (Voigtländer, 2014) .
Causal relationship between two series could be inaccurate due to structural changes in the full-sample (Balcilar and Ozdemir, 2013) . As a result, the bootstrap sub-sample rolling window causality test is utilized to revisit the link between EPU and housing returns (HR). The sub-sample approach can identify the time-varying causal link. The results from the rolling window approach reflect a more accurate causality than the full-sample causality test. This paper aims to test the causality between EPU and HR under the framework of the general equilibrium model of government policy choices (Pastor and Veronesi, 2013) , and tests if EPU plays a role in the real estate in Germany.
For the research of the stated problems, the following hypothesis has been set: uncertainty of the economic policy has effect on the real estate market, and volatility in the real estate market also affects government's policy choices, thereby increasing uncertainty of economic policy.
This issue is structured as follows. Section 2 is the literature review. Section 3 explains the theoretical model and introduces the methodology. Section 4 describes the corresponding data and provides the empirical results. Section 5 gives the interpretation of empirical results and their policy implications. Section 6 concludes the study.
Literature review
It has undergone a process of evolution that how EPU affects the investment decision in the real estate market. Calcagnini and Saltari (2000) argue that uncertainty can reduce demand for capital, their results indicate the importance of uncertainty effects on the investment. Baker et al. (2013) prove that policy concerns account for an unusually high share of overall economic uncertainty, and their results prove the importance of uncertainty regarding policy changes. Pastor and Veronesi (2012) propose a theoretical model to describe the uncertainty of government policy choices and argue that political uncertainty increases the equity premium, which may result in higher costs of financing real estate projects. They systematically demonstrate the impact of EPU on the investment with the improved theoretical model. Policy uncertainty can impact the various sectors of the economy; the world economy has undergone huge fluctuations and has yet to emerge from the post-crisis era. Aizenman and Marion (1993) find that policy uncertainty can suppress the investment. Brogaard and Detzel (2015) find that EPU earns a significant negative risk premium in the portfolios and argue that EPU is an important risk factor for equities.
As for methodology, empirical studies have, for the most part, employed the fullsample test to investigate the causal link between the real estate market and policy uncertainty. Aoki et al. (2004) argue that the credit market may have structural changes, and this characteristic can the effectiveness of monetary policy on the real estate market. Aye et al. (2014) show that a deficit spending shock has no impact on housing prices. A deficit-financed tax cut shock persistently increases housing prices, while a balanced budget shock permanently decreases housing prices. However, the monetary policy and deficit spending shock cannot reflect all effects from EPU to the real estate market. Sum and Brown (2012) examine the effect of EPU on the performance of the real estate sector and find no significant causal link from EPU to the real estate sector. Ajmi et al. (2014) discover a two-way transmission channel between Real Estate Investment Trusts (REIT) conditional Zb. rad. Ekon. fak. Rij. • 2016 • vol. 34 • no. 1 • 43-61 volatility and macroeconomic uncertainty and find no significant link between them. However, their results may be inaccurate due to the structural changes caused by huge economic fluctuations. Structural changes may cause the results to be unreliable, and the results from them cannot show the positive or negative impacts specifically.
Previous studies mostly test the link between real estate and the monetary policy in Germany; however, monetary policy cannot completely contain the policy changes. Calza et al. (2013) investigate the transmission mechanism between housing finance and monetary policy in Germany, and they find that residential investment and house prices are usually more responsive to policy shocks when the mortgage market is flexible; dynamic links between policy shocks and house prices can be tested with the method of a two-sector dynamic stochastic general equilibrium model (DSGE model). These studies mostly focus on the real estate in Germany from the perspective of monetary policy and the housing finance. Furthermore, without considering the structural changes, their result may not be accurate (Balcilar and Ozdemir, 2013) due to the impact of exogenous economic variables such as the financial crisis. Furthermore, these studies cannot identify whether the impact of policy uncertainty is positive or negative. Significantly different from previous studies, we utilize the time-varying bootstrap sub-sample causality test to test the causal link between EPU and HR in Germany. To the best of our knowledge, this is the first study to test for relationship between EPU and the real estate market in Germany with this method.
Methodology

Theoretical model
We use the model from Veronesi (2012, 2013) Su et al. • Economic policy uncertainty and housing returns in Germany... Zb. rad. Ekon. fak. Rij. • 2016 • vol. 34 • no. 1 • 43-61 47 coefficient of variation of economic policy gains for investors' profitability. The economic policy has no relationship with profitability if g t = 0.
The economic policy's impact g t will stay constant until the policy is changed at a given time τ (0 < τ > T). At time τ, the government chooses to change the policy or not. The value of g t can be described as follows: (2) In Equation (2), the impact of the old policy is represented by g 0 . The n-th new policy is represented by g n (n = {1,..., N}). The average profitability changes if a policy changes from g 0 to g n . All policies are effective immediately; however, the value of each policy is unknown in the time interval of [0, T] . That is, the economic policy that impacts investor profitability is uncertain. Policy uncertainty can be denoted as the variance of g t (EPU = σ g ).
The investors' utility depends on their wealth and risk attitude. In the initial moments (T = 0), HR of all investors is equivalent and can be obtained at time T. Suppose all the returns are reinvest. It should be assumed that the information is complete; thus, each investor exactly knows the current policy. The government is also maximizing its utility. However, different from the investors, the policymaker also faces a "political cost" when the old policy is changed. C n > 1 indicates that the political cost is higher than the benefit, and C n < 1 indicates that the political benefit is higher than the cost. Only the government can observe the value of C and decide policy according to C. Since E(C) = 1, the government is expected to maximize the investor's utility, but it may deviate from this objective randomly for the political cost is uncertainty. The investors cannot observe C; they only know its distribution. Political uncertainty can be represented by the variance of political cost (σ c ). This uncertainty is complex, and it is hard for investors and policy-makers to predict the outcome of a political decision. Political uncertainty causes an uncertainty into policy changes (EPU = σ g ), and causes reactions of HR at time τ.
We investigate the relationship between EPU and HR in Germany by applying a Granger casualty test under the framework of the bivariate VAR presented by Balcilar et al. (2010) . We firstly test the causality with using the bootstrap fullsample test. Then, we utilize the parameter stability test to verify the existence of structural changes. Finally, we revisit the causal link with using the bootstrap sub-sample causality test. The principle of bootstrap full-sample causality test, parameter stability test and the sub-sample rolling window test are as follows. Zb. rad. Ekon. fak. Rij. • 2016 • vol. 34 • no. 1 • 43-61 
Bootstrap full-sample causality test
According to Sims et al. (1990) , statistics such as the Likelihood Ratio (LR) and Lagrange Multiplier (LM) may not have standard asymptotic distributions because structural changes always exist in time series and the VAR model (Sims et al., 1990; Phillips, 1993, 1994) . In such a scenario, Toda and Yamamoto (1995) proposed a modified Wald test, which acquires standard asymptotic distribution for the Wald test by estimating an augmented VAR model with I(1) variables. However, it fails in small and medium samples according to Monte Carlo simulations. Shukur and Mantolos (2000) considered the critical values of the residual-based bootstrap method (the RB method). Moreover, several studies have confirmed its effectiveness without considering whether the two variables are not co-integrated (Mantalos and Shukur, 1998; Shukur and Mantalos, 2000; Mantalos, 2000; Balcilar et al., 2010) . Shukur and Mantalos (2000) proved the RB method is especially excellent for standard asymptotic tests and for power and size properties in small sample corrected LR tests. Thus, we used the RB based on modified-LR statistics.
We considered the VAR process as follows:
where ε t = (ε 1t , ε 2t )' follows a zero mean, independent, white noise process with nonsingular covariance matrix, and optimal lag length p can be obtained from the Schwarz Information Criteria (SIC). By splitting y t into two sub-vectors, y t = (y EPU, t , y HR,t )'; thus, the above equation can be written as the following:
where y EPU,t is EPU, and y HR,t is HR.
We tested the null hypothesis that HR does not Granger cause EPU by imposing the restriction where φ 12,k = 0, k = 1, 2, 3, ..., s. The null hypothesis that EPU does not Granger cause HR can be tested in the same way. Thus, if the null hypothesis is rejected, then HR Granger cause EPU significantly.
Parameter stability test
One of the assumptions for the full-sample test in VAR model is that the parameters are constant. This assumption may be wrong if structural changes are shown in the underlying full-sample time series; that is, the full-sample results become null and the causal links become unstable (Balcilar and Ozdemir, 2013 ). Thus, we tested the stability of parameters both in the short-run and in the long-run. We examined the stability of the short-term parameters by using the Sup-F, Mean-F and Exp-F tests (Andrews 1993; Andrews and Ploberger 1994) . These tests can be utilized to investigate short-run parameter stability. We also use the L c test from Nyblom (1989) and Hansen (1992) to investigate if parameters are stable in the long-run. These tests were calculated from the sequence of LR statistics, which examine the stability of parameters against the alternative of a single structural break at an unknown point. Andrews (1993) points that, statistics require 15 percent trimming from both ends of the sample to test the stability of parameters in the short-run. As a result, the fraction of the sample in (0.15, 0.85) was needed.
Sub-sample rolling-window estimation
Based on the above analysis, it is necessary to use the rolling-window bootstrap method (Balcilar et al., 2010) . There are two advantages of using the rolling method. First, a rolling window is applicable when the causal link between variables is time-varying. Second, since structural changes exist, a rolling method is instable in different sub-samples.
The rolling window techniques rely on fixed-size sub-samples sequentially rolling from the beginning to the end of the full sample (Balcilar et al., 2010) . In this premise, suppose the rolling window including m observations, then we can obtain T-m sub-samples, that is, τ-m + 1, τ-m, ..., T for τ = m, m+1, ..., T. Every sub-sample can be estimated, and the RB-based modified-LR test can ensure the accuracy of the results. The time-varying causality between HR and EPU can be intuitively observed by calculating the bootstrap p-values of these estimation. We utilize the bootstrap method to obtain a large number of estimation, and the average of them There are two conflicting objectives in the rolling-window estimation. The first is the accuracy of the model estimates, the second is the representativeness of the method over the sub-sample period. The window size affects the precision of estimations, and influences the number of observations. A large window with more observations can improve the accuracy but it also reduces the representativeness in the presence of heterogeneity. However, a small window size may improve the representativeness and reduce accuracy. Consequently, we must select a suitable size of the window to ensure the representativeness and the accuracy. Pesaran and Timmerman (2005) demonstrate that the optimal window size relies on the persistence and size of the break by assessing the window size under structural Zb. rad. Ekon. fak. Rij. • 2016 • vol. 34 • no. 1 • 43-61 change, which is according to square root mean square error. More importantly, based on Monte Carlo simulations, they propose that the minimum limit of window size is 20 when there are frequent breaks. Taking this and the two conflicting demands of the previous paragraph together, we choose the size of 24 months. A large window size is needed to ensure the accuracy of parameter estimates, but a window size that is too large may increase the risk of including some of these multiple shifts in the window sample claims for a smaller window size. The bootstrap method can effectively increase the accuracy increasing the number of repetitions when the window size is small.
Empirical data and analysis
Data sources
We use the monthly data covering the period from 1997:M1 to 2014:M8. In this time period, the German economy experienced a series of fluctuations. The Deutscher Aktien index (DAX) in Germany had declined 1.3% in 1998 during the Russian financial crisis, and the gross domestic product (GDP) was noticeably declining, showing a year-on-year growth of -1.7% in the fourth quarter of 2008 after the subprime crisis happened in 2007, for instance. According to Baker et al. (2013) , the EPU index 6 includes uncertainties regarding tax, spending, monetary and regulatory policy by the government that is calculated from 3 components: the frequency that economic policies appears in the newspaper, the number of expired code, and the extent of forecaster disagreement over future inflation and government purchases. According to Pastor and Veronesi (2012) , the government is expected to maximize the investor's utility, but it may deviate from this objective randomly for the political cost is uncertainty, and this uncertainty causes the policy change is uncertainty (EPU). It also makes the market more volatile, especially in the period of economic downturn, and then, leads to changes in housing returns. In this study, both EPU and the housing price index in Germany are transformed by taking natural logarithms to correct for potential heteroskedasticity. The data of HR are obtained by taking first differences and multiplying the housing price index by 100 7 . Although the nominal housing price in Germany is increasingly consistently, the real housing price 8 has a tendency to decrease, which is different from most developed countries whose real house prices show an upward trend. However, an intensive fluctuation emerged in 2008:M5, and from 2008:M5 to 2010:M5, real house prices in Germany showed an increase of 1.32%, which reflects structural changes in the real estate market in Germany due to the sub-prime crisis. Overall, fluctuations of the real estate market in Germany are roughly synchronized with the country's macroeconomic volatility, showing the German real estate market's relative stability. Voigtländer (2014) investigates the stability of the real estate in Germany and proves its uniqueness in retaining flat price levels over the whole period and failing to respond to any of the macroeconomic shocks. He argues that the real estate finance and the sophisticated rental market are main reasons for this stability. The EPU in Germany shows relatively huge fluctuations in contrast to the real house price index. Especially in 2012, around the time of the European sovereign debt crisis, the EPU in Germany showed the most intense volatility.
Unit root test and full-sample causality test
We use Augmented Dickey-Fuller test (ADF test, Dickey and Fuller, 1981) and Phillips-Perron test (PP test, Phillips and Perron, 1988) to test the stability of HR and EPU. Both the ADF test and the PP test reject the null hypothesis of nonstationarity for HR and EPU of Germany in levels. As HR and EPU are I(0), we test the full-sample causal link between HR and EPU. The optimal lag length based on Schwarz Information Criterion (SIC) of HR and EPU is 2. Table 1 shows the full-sample causality results using the RB based modified-LR causality tests. The p-values show that EPU does not Granger cause HR since the null hypothesis cannot be rejected, and the null hypothesis that HR does not Granger cause EPU can be rejected at 10% significance. These results indicate a one-way causal relationship from HR to EPU. Shukur and Mantalos (2000) , are used to account for small-sample bias. The null-hypothesis is: No-causal relationship exists between the variables.
Source: Authors' calculation
The full-sample test indicates EPU does not play a role in the real estate market in Germany. The general equilibrium model shows that both positive impact (if the unanticipated shocks are responded properly) and negative impact (the political Zb. rad. Ekon. fak. Rij. • 2016 • vol. 34 • no. 1 • 43-61 uncertainty is not fully diversifiable) exist from political uncertainty to the real estate market (Pastor and Veronesi, 2012) . The full-sample causality test implies that the positive impact and negative impact are evenly matched. Furthermore, the full-sample causality test shows that the real estate market has an effect on EPU at the 10-percent significance level. As previously described, external shocks such as the subprime crisis and the European sovereign debt crisis, which have a great effect on the real estate market, can change the cost of the policy change (political cost) and then lead to a change in policy uncertainty.
Parameter stability test
The Full-sample estimation is not always reliable since it assumes parameters are constant across the whole sample period (Zeileis et al., 2005) . Furthermore, the structural change of the economy ignored by the full-sample test may affect the real estate market. For the reasons above, we test the parameter stability and verify structural changes do exist in the full-sample time series. Three statistics, including the Sup-F, Mean-F and Exp-F tests, are utilized to test the short-run stability of parameters. We also use the L c test to estimate for the long-run stability of all parameters. The results of the stability of parameters are reported in Table 2 . (2) jointly. Residual-based bootstrap LR causality Tests, as suggested by Shukur and Mantalos (2000) , are used to account for small-sample bias.
Source: Authors' calculation
Although the null hypothesis of Sup-F test, Mean-F test and Exp-F test is constant, their alternative hypotheses are different (Andrew and Ploberger, 1994) . Among these three statistics, the Super-F tests whether a shift in regime occurs, while the Mean-F and Exp-F test the gradual stability of the model over time and assume that the parameters follow a martingale process. The Sup-F statistic in Table 2 suggests that shifts in the EPU equation and VAR (2) system exist at the significant of 1% and 10%, respectively. The Mean-F and Exp-F suggest that the EPU equation may evolve gradually at the significance level of 5-percent and 1-percent, respectively. However, all statistics suggest that the HR equation cannot reject the null hypothesis of parameters following a martingale process. The L c statistics test against the alternative that the parameters follow a random walk process (Granger, 1996) , indicative of parameter non-constancy in the VAR (2) model. Overall, due to the instability of short-run parameters, the results of the full sample causality test are inaccurate. To take structural changes into account, we employ rolling windows estimation to test the causal link between HR and EPU. Different from the fullsample causality test, this approach is superior in testing the causal link between two variables for the reason of time-varying across different sub-samples.
Sub-sample rolling window causality test
In the sub-sample rolling window causality test, we use the RB based modified-LR causality tests to check the causal relationship between HR and EPU. The null hypothesis of the tests are that EPU does not Granger cause HR and vice versa. The bootstrap p-values of LR-statistics can be estimated from the VAR models in Equation (4) by using the rolling sub-sample data including 24-month observations. In addition, the results are presented in tests of causal relationship between HR and EPU in Germany by the approach of RB based modified-LR causality tests. Figure 1 and Figure 2 show the rolling bootstrap of p-values of LR-statistics using HR and EPU as dependent variables in Germany, respectively. Figure 3 shows the magnitudes of the impact using EPU as dependent variables. In Figure 1 and Figure  2 , null hypotheses can be strongly rejected when the rolling bootstrap of p-values is less than 10 percent.
In general, the results from the sub-sample rolling window are consistent with that of the full-sample test, and it further exhibits more accurate results (structural changes) across the full-sample time period. Figure 1 shows the null hypothesis cannot be rejected, which indicates that EPU has no effect on HR in Germany. The movements in EPU have no power in explaining HR, which imply that policy changes do not have a significant effect on the performance of the real estate market. Voigtländer (2014) explains the stability of the German housing market from comprehensive aspects such as the existence of a sophisticated rental market. Due to the low leverage in the real estate financial market and the existence of a sophisticated rental market, the German real estate market has maintained longterm stability.
Because movements in EPU have low power in explaining HR in Germany, the empirical results imply that policy changes do not have an effect on the real estate market. The reasons behind stable housing prices in Germany may be due to institutional arrangements. Those demanding housing in Germany prefer to rent rather than purchase (Voigtländer, 2009) due to the soundness of the housing rental market. Germany's unique "contract savings" system, as well as fixed-rate mortgage mechanism for stable prices provide a guarantee of the real estate finance. Germany has established an independent assessment of the real estate price mechanism, the "guide price" system for land, housing prices, rents and so on (Voigtländer, 2014) . In German law, housing prices and housing rents are strictly controlled. Property developers and landlords will face criminal liability if the house price or the rent goes beyond a reasonable price range. The "high price" is illicit when it is 20% more than the reasonable price according to German economic crimes law, and "huge profits" are criminal when the housing price is 50% more than the reasonable prices according to Germans criminal law, for example. Tax measure is also an effective instrument in curbing excess returns by real estate agencies and real estate speculators. The developed rental market in Germany also helps in stabilizing housing prices. Due to relatively strong institutional arrangements it is difficult to influence real estate prices (Vitikainen, 2014) . In Figure 2 , we find that the null hypothesis is rejected significantly in several sub-periods (1999-2000, 2001-2002, 2005-2006, 2008-2009) . That is, HR has effect on EPU. The results imply the housing price guides the direction of economic policy only in some sub-periods, which indicates a time-varying nature in causal links between HR and EPU. Figure 3 gives the bootstrap estimates of the sum of the rolling window coefficients for the impact of HR on EPU. Both positive (2001) (2002) (2005) (2006) and negative effects (1999) (2000) (2008) (2009) ) exist from HR to EPU. Zb. rad. Ekon. fak. Rij. • 2016 • vol. 34 • no. 1 • 43-61 Figure 2 and Figure 3 further prove the existence of structure changes in the relationship. The result is significantly different from the full-sample causality test that it indicates the time-varying nature across the full-sample. The causality only occurs in some sub-periods indicates that changes of HR cannot explain all changes of EPU, and verifies results from the full-sample causality test are inaccurate. We find more positive effects than negative effects exist from HR to EPU. That is, fluctuations of the real estate market exacerbate the uncertainty of economic policy in some specific periods.
Results and discussion
The results and corresponding interpretations are as follows. First, the rolling window test proves that structural changes do exist in the full-sample period. Over the past decades, Germany experienced a series of economic fluctuations, such as the Russian financial crisis, the subprime crisis and the European sovereign debt crisis that are effectively transmitted to the real economy via the real estate market. In particular, in 2008:M9, the real estate financing mortgage bank (Hypo Real Estate, HRE) in Germany was on the verge of bankruptcy because it showed a funding gap of 70 billion to 100 billion euros due to the effect of the subprime crisis, and German gross domestic product (GDP) was notably declining, showing year-on-year growth of -1.7% in the fourth quarter of 2008. The series of external shocks also led to structural changes in policy. The German government introduced a bailout package (the financial stability fund) and two economic stimulus plans (70 billion euros and 51.5 billion euros) to address the subprime mortgage crisis, for instance. Second, most of the windows where HR affects EPU significantly are around the Russian crisis in 1998 and the global financial crisis in 2008. That is, HR has effects on EPU only in periods of economic turmoil. Third, changes of EPU do not cause changes of HR. This result does not support results from the general equilibrium model that the high level of political uncertainty will cause a rise of the risk premium because investors need higher returns to cope with rising uncertainty (Pastor and Veronesi, 2012) . Fourth, more positive effects than negative effects exist from HR to EPU. In Figure 3 , we observe that both positive (2001) (2002) (2005) (2006) and negative effects (1999) (2000) (2008) (2009) ) exist from HR to EPU. These two time periods coincide with the Russian crisis in 1998 and the global financial crisis in 2008. German banks had huge exposure to Russia and were consequently affected by the Russian crisis that broke out in 1998. The global financial crisis that broke out in 2008 has a great shock on Germany's real economy (Karanikolos et al., 2013) . Around the two financial crises, HR has a negative impact on EPU. In addition, the effects from HR to EPU during 2008 to 2009 are greater than during 1999 to 2000. Due to the impact of the financial crisis, the real estate market is sluggish, and governments took measures to cope with the decline in HR (Van der Heijden et al., 2011). The effects from HR to EPU during 2001-2002, and 2005-2006 are positive. This reflects the fact that HR changes tend to lead to EPU changes in the same direction.
Political uncertainty does not play a role in the real estate market due to the sound market mechanism and credit system and the rational long-term policy orientation. Pastor and Veronesi (2012) argue that political uncertainty reduces the value of the government's protection to the market and makes the market more volatile when the economic is downturn based on the general equilibrium model of government policy choices. As a result, political uncertainty commands a risk premium to compensate for the risk caused by political uncertainty. However, the EPU does not lead to a higher risk premium to the real estate market in Germany, implying the positive impact (the government responds properly to unanticipated shocks) and the negative impact (political uncertainty is not fully diversifiable) are evenly matched. This result is not consistent with results of the general equilibrium model because there is an implicit assumption in the general equilibrium model that policy uncertainty is caused by the short-term policy changes while the long-term policy orientation is ignored 9 . Compared to other countries such as the U.K. and the U.S., the German government pays more attention to the social welfare nature of real estate, and providing housing security is one of the primary objectives of German government. As a result, the long-term policy orientation and established institutional arrangements play a more important role in real estate to maintain a stable market and ensure its social-welfare nature. On the other hand, external shocks as mentioned above reduce the cost of policy change (political cost) because its impact on the real estate market violates the objective of the government (to ensure the social-welfare nature of real estate), and then, lead to the increase of policy uncertainty.
Conclusions
The presented results of this paper proved the hypothesis that volatility in the real estate market has effect on government's policy choices. However, results are failed to prove that uncertainty of the economic policy has effect on the real estate market, and thereby increasing uncertainty of economic policy. Periods that HR has an effect on EPU are mostly around the times that the regional economy has undergone a period of depression. This result proves that structural changes in the real estate market in Germany are due to powerful external shocks that cause changes in economic policies to maintain the stability of real estate. More positive effects than negative effects exist from HR to EPU, which indicates that changes in real estate reduce the cost of policy change (political cost) and then lead to an increase in policy Zb. rad. Ekon. fak. Rij. • 2016 • vol. 34 • no. 1 • 43-61 uncertainty. Results from the rolling window test are significantly different from previous studies since we take structural changes into account. The rolling window provides a more accurate perspective in the study of the causality between economic variables. Though the hypothesis that EPU has effect on HR is failed to be proved, it can be attribute to the social welfare nature of the real estate and rational institutional arrangement in Germany, as well as the government's reasonable response measures when negative external shocks occur. This paper makes a contribution that taking into account structural changes. To avoid inaccurate results when structural changes exist in the full-sample, we utilize a sub-sample method to identify the time-varying causal link. In terms of theoretical, this paper proves a rationally institutional arrangement is helpful to reduce the impact of economic policy uncertainty on the real estate market. Due to differences of national statistical standards of economic policy uncertainty, this research has a limitation that it lacks of an international comparison. As a result, for a more comprehensive analysis, the further research can focus on the international comparison of the relationship between economic policy uncertainty and the real estate market to find out if there is a general law in the interaction of economic policy uncertainty and the real estate market. Through the bootstrap rolling window approach, the obtained results suggest that political uncertainty does not play a role in the real estate market in Germany, which offers profound implications for policymakers and investors.
